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Abstract: This inquiry seeks to establish that the field within the Discipline of
Economic Science known as Ecological Economics is based upon assumptions and
methodological foundations that differ from the field of Environmental Economics.
It shall be argued that Environmental Economics did not emerge as the result of a
new shift in economic thinking, but rather formed around a reorientation of
standard neoclassical assumptions. This was undertaken in an effort to address
environmental issues emerging several decades back. In contrast, it shall be argued
that the field of Ecological Economics has brought to the Economics Discipline an
appreciation for novel assumptions and a distinct methodology that differs
fundamentally from Neoclassical Economics and, in fact, challenges many of the
neoclassical assumptions that form the foundation for Environmental Economics.
This inquiry seeks to establish that while leaders in the field of Ecological
Economics have succeeded in their efforts to adapt new assumptions and methods
that have diverged from those found in Neoclassical Economics, the field of
Environmental Economics has failed to shift away from the neoclassical method
and related assumptions, and this can be argued to have contributed to the ongoing
mismanagement of the world's environmental resources.
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This inquiry seeks to establish that the field of Ecological Economics is based upon
methodological foundations and attendant assumptions that differ from the field of
Environmental Economics. Ecological Economics and Environmental Economics
should be understood as fields of inquiry within the Disciplines of Economics
that—in the main—seek to address issues related to the degradation of the world's
natural capital. However, this inquiry shall endeavor to establish that Ecological
Economics is intentionally pluralist in its approaches when compared to
Environmental Economics. It shall be argued that Environmental Economics is
based upon the standard paradigm behind Neoclassical Economics, and that, in
contrast, Ecological Economics can be seen as embracing an altogether novel
paradigm. This inquiry shall highlight key differences between the methods and
attendant assumptions at the core of Ecological and Environmental Economics,
within the context of the sustainable management of the world's natural resources.

Methodological Foundations of Environmental Economics
Environmental Economics needs to be appreciated as a relatively new
subdiscipline within Economic Science. In his article An Intellectual History of
Environmental Economics, pioneering environmental economist David Pearce
(2002, 57) traces the origins of Environmental Economics back to the 1950s when
the independent research organization, Resources for the Future, was first

2

established in Washington, DC. Pearce (2002, 57-58) clarified that Resources for
the Future with the mission of leading efforts to apply economic theory to pressing
environmental issues as these relate to resource management. In this book Pearce
teaches us that the 1960s environmental revolution ignited by Rachel Carson’s
book, Silent Spring that was first published in 1962, served to intensify efforts to
extend Economic Science to also address environmental issues. Pearce (2002, 5861) asserts that this subdiscipline or field known as Environmental Economics was
formed in an attempt to address growing concerns surrounding resource scarcity
and pollution. Pearce (2002, 58-61) adds that Environmental Economics sought to
adapt and apply economic reasoning to address environmental concerns. What we
can stress is that Environmental Economics did not emerge as the result of a new
shift in economic thinking, but rather formed around the common goal of adapting
what were current ideas intended to address pressing environmental issues.
As noted above, the field of Environmental Economics appears based upon
standard neoclassical thinking with the and attendant assumptions. In particular,
Pearce (2002, 58-60) considers the origins of the idea of an “externality” and
attributes this assumption to Arthur Cecil Pigou, a British economist who, in the
1920s especially, was focused on the field of Welfare Economics. In the view of
Pearce (2002, 58), Pigou defined an externality as having a harmful or beneficial
effect on a third party, that is not adequately reflected in prices. Pearce (2002, 58)
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establishes that Environmental Economists were able to nicely fit damages from
pollution into Pigou’s externality framework. In their textbook Environmental and
Natural Resource Economics Tom Tietenberg and Lynne Lewis ([2009] 2016, 24)
refresh Pigou’s externality framework and assert that an externality occurs when
the welfare of some agent depends on the activities of some other agent.
Tietenberg and Lewis ([2009] 2016, 24-534) demonstrate throughout their
textbook how the externality assumption is used by environmental economists to
conceptualize environmental issues including pollution, deforestation, land
degradation, overfishing, and climate change. In their text, Tietenberg and Lewis
([2009] 2016, 24) show us how the externality framework can be employed to
simplify the variables affecting complex environmental issues, most typically
narrowing down to the two familiar variables of price and quantity. This
reductionist approach of narrowing down the relevant variables to only two is also
a tendency found within the neoclassical methodology that also relies heavily upon
the the first quadrant of a graph to plot out data. Tietenberg and Lewis ([2009]
2016, 24) also teach us that the problem of a negative externality can be solved by
first calculating and then imposing the socially optimal price and quantity. The
focus on calculating optimums based upon reductionist models is also central to
neoclassical economic thinking. Stated boldly, optimization serves as a key,
attendant assumption integral to the Neoclassical Method. In their textbook
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Tietenberg and Lewis ([2009] 2016, 24) outline the different policies through
which an optimal price and quantity could be achieved, including the
implementation of a Pigovian tax that is equal to the external marginal cost of the
negative externalities. Tietenberg and Lewis ([2009] 2016, 24) explain that a
Pigovian tax internalizes an externality within a market so that an optimal price can
be achieved. Consequently, an optimal quantity cann be demanded.
As a solution to negative environmental externalities, this Pigovian tax relies
upon our ability to correctly calculate the monetary marginal social cost of the
externality. Under the externality framework every environmental issues can
seemingly be solved by calculating and implementing the appropriate Pigovian tax.
When calculating a Pigovian tax there is no need to consider history or a social
context. The separation of issues from historical and social context in favor of
focusing on optimizing reductionist models serve as yet another notable dimension
of the influential, neoclassical methodology. The externality framework assumes a
principle that can be applied and used to reach a conclusion through deductive
reasoning in line with the neoclassical methodology. The use of externalities to
conceptualize environmental issues clearly demonstrates how environmental
economists have adopted neoclassical methods and related assumptions.
As an approach and tool within the field of Environmental Economics, what
is known as “cost benefit analysis” is also rooted in neoclassical methodologies
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and assumptions. In their textbook Environmental and Natural Resource
Economics, Tietenberg and Lewis ([2009] 2016, 46-48) assert that cost benefit
analysis serves as a key approach used by environmental economists to determine
the desirability of a defined action. Following reductionist neoclassical
methodology, cost benefit analysis reduces the many variables affecting decision
making down to a simple ratio of benefits and costs. Tietenberg and Lewis ([2009]
2016, 46-48) teach us that when employing cost benefit analysis, an action is
deemed desirable if the resulting benefits exceed the costs. The assumption of the
cost benefit rule can be used to evaluate an action affecting the environment
without the need to consider features of history or a social context. This cost
benefit analysis framework under consideration assumes a principle that can be
applied and used to reach a conclusion through deductive reasoning. The cost
benefit approach is fully in line with the neoclassical reductionist method. In
addition, clear parallels can be drawn between the cost benefit rule and the
principle of utility, a core neoclassical assumption. In his book, A Fragment on
Government and an Introduction to the Principles of Morals and Legislation,
Jeremy Bentham ([1780] 1967) first defined utility as the property in an object
from which pleasure is derived or pain is avoided. Bentham (Heilbroner, 1996,
202) defines an action that conforms to his principle of utility as any action that
increases happiness more than it diminishes it or any action that brings more
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pleasure than pain. Bentham (Heilbroner, 1996, 202) asserts that any action
conforming to his principle of utility should be carried out. The cost benefits rule
and the utility principle both reduce complex human decision-making down to a
simplistic ratio that ignores the possible impact of the level of benefit/pleasure and
cost/pain experienced. Both the cost benefits rule and the utility principle assume
positives perfectly cancel out negatives and therefore assume all losses can be
perfectly compensated for by gains in some other area. The assumptions of the
cost-benefits rule and the utility principle are fully in line with the neoclassical
method based upon reduction. In clarifying the mechanics of cost-benefit analysis,
Tietenberg and Lewis ([2009] 2016, 46-48) assert that the benefits of an action are
measured by the sum of the willingness to pay of all affected parties. In addition,
Tietenberg and Lewis ([2009] 2016, 46-48) demonstrate that benefits can be
graphically represented by the relevant area under a demand curve and costs by the
relevant area under a marginal cost curve. In discussing decision-making that
considers marginal changes, Tietenberg and Lewis ([2009] 2016, 48) reveal that
the optimal outcome occurs when marginal costs equal marginal benefits. In
extending cost benefit analysis to marginalist decision-making, Tietenberg and
Lewis ([2009] 2016, 48-49) further demonstrate that the cost-benefit framework
follows the neoclassical approach that relies upon reductionism and the attendant
assumption of optimization. In sum, the cost-benefit framework relied upon in the
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field of Environmental Economics is clearly rooted in assumptions and
methodologies that prove integral to Neoclassical Economics.

Methodological Foundations of Ecological Economics
The subdiscipline (or field) of Ecological Economics emerged more recently: that
is, about thirty years after Environmental Economics started to come into form as a
scientific approach. In his article An Intellectual History of Environmental
Economics, David Pearce (2002, 75-77) identified the emergence of Ecological
Economics in the 1980s as a new paradigm for Environmental Economics. In
considering the emergence of Ecological Economics, Pearce (2002, 75-77) teaches
us that this new field challenged many of the neoclassical assumptions that were at
the core of Environmental Economics. More specifically, Pearce (2002, 75-77)
claims that Ecological Economics rejects the neoclassical assumptions of
substitutability, willingness to pay as a measure of true value, and smooth
production functions. In rejecting the substitutability assumption, Pearce (2002,
75-77) asserts that Ecological Economics views key environmental services as
impossible to replace or compensate for with gains in other areas. Stated somewhat
differently, Ecological Economics rejects the cost-benefits rule and the utility
principle assumption suggesting that all losses can be perfectly compensated for by
gains in other areas. It follows that (Pearce, 2002, 75-77) in Ecological Economics,
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monetization and willingness to pay do not measure true value because the
substitutability assumption is not accepted. In explaining that Ecological
Economics rejected the assumption of smooth production functions, Pearce (2002,
75-77) asserts that ecological economists instead believe that discontinuities exist
in natural production functions; which could allow for sudden system collapse.
Under such discontinuities in natural production functions, Pearce (2002, 75-77)
asserts that the Pigovian tax schemes of Environmental Economics prove
insufficient for preventing the collapse of ecological systems. In sum, Pearce
(2002, 75-77) clearly outlines how core assumptions found in Ecological
Economics diverged from assumptions found in Environmental and Neoclassical
Economics.
Ecological Economics breaks away from neoclassical thinking and adopts
new methodologies. In their 1997 book, An Introduction to Ecological Economics,
key ecological economists, namely: Robert Costanza, John Cumberland, Herman
Daly, Robert Goodland, and Richard Norgaard assert that Ecological Economics
adopts new methodologies that lead to the rejection of many neoclassical
assumptions at the root of Environmental Economics. In their book, Costanza et al.
(1997, 22) teach us that Ecological Economics is a discipline that aims to be truly
transdisciplinary. Costanza et al. (1997, 22) explain that the goal of Ecological
Economics is not to discover universal economic principles that can be applied in
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all situations regardless of context, but instead to approach complex environmental
problems with the aim of selecting—through inductive reasoning—the most
appropriate guiding assumptions regardless of disciplinary origin. In the preface of
their book, Costanza and others (1997, xi) explain that all ecological ideas and
models presented in their book should be described within their proper historical
contexts because Ecological Economics does not seek to develop a “list of sterile
abstractions” as is commonly done in Neoclassical Economics rooted in reduction.
Instead of assuming a principle and then applying said principle to different
problems, as is the tendency found within methodology of Neoclassical
Economics, in contrast, Ecological Economics seeks to find the right assumptions
for the unique environmental challenges based upon relevant observations and
data.
Ecological Economics adopts new approaches and breaks away from
neoclassical methodology. In their book Costanza et al. (1997, 21-24) highlight
how Ecological Economics has moved away from the formalistic mathematical
market model approach characteristic of Neoclassical Economics in favor of an
organic frameworks drawn from ecology that focus on the organizing principles of
social and natural systems. Costanza et al. (1997, 51-52) teach us that Ecological
Economics draws upon systems analysis or the study of systems as groups of
interacting, interdependent parts linked by complex exchanges of energy, matter,

10

and information. In describing how ecological economists use the new approach of
systems theory to model complex living systems, Costanza et al. (1997, 51-52)
assert that systems theory rejects the applicability of the reductionist approach that
remains so central to the neoclassical method. Additionally, systems theory rejects
the attendant assumption that behavior can be scaled up through the summation of
small representative components, and in this sense fully rejects the reductionist
market model approach characteristic and also so integral to Neoclassical
Economics. Instead of applying a formalized reductionist approach or even a
formalized systems theory approach, Costanza et al. (1997, 63) assert that
Ecological Economics reveals that it is best to practice adaptive environmental
management whereby management agencies work to continually monitor the ever
changing living systems that they oversee. In describing the management
recommendations that can be drawn from Ecological Economics, Costanza et al.
(1997, 50-69) assert that models incorporating long-term evolutionary feedback
must be considered as complex environmental systems that are constantly evolving
together. Constanza et al. (1997, 63) assert that environmental systems have
multiple equilibrium points and, as a result, traditional equilibrium concepts will
not necessarily lead to optimal management outcomes. In describing the
application of systems theory to Ecological Economics and environmental
management, Costanza et al. (1997, 50-63) assert that Ecological Economics has
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adopted a novel methodological approach that differs from the methodologies of
Neoclassical Economics.

Strengths and Weaknesses of Environmental and Ecological Methodologies
As Pearce (2002) has taught us, Environmental Economics first emerged in the
1950s as a response to concerns surrounding the degradation and mismanagement
of the world's natural resources. Management strategies that allowed market forces
to direct resource allocation did not appear to be leading the our world towards
environmentally sustainable practices. Environmental Economics bravely
attempted to correct this error and adapt neoclassical models to internalize
variables relevant to the environment. Indeed, the contributions of environmental
economists has greatly advanced our understanding of consequences associated
with some economic activities, while also producing understandable management
strategies that could be applied to new situations without the need for much
additional research. However, Environmental Economics failed to replace the
limiting neoclassical assumptions that originally contributed to the
mismanagement of the world's environmental resources. In their book, Costanza et
al. (1997, 75) claim that the misconception that natural systems follow
mathematical laws as strictly as the laws of physics is at the root of the world's
current environmental crisis, and therefore new ways of understanding must be
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found in order to manage the world's resources sustainably. With this as prologue,
those offering leadership to the field of Ecological Economics have made efforts to
introduce and adapt new methodologies and assumptions that diverge from those
found in Neoclassical Economics. However, please be warned that Ecological
Economics delivers management strategies that are more complex and possibly
more difficult to implement. Unlike Environmental Economics, Ecological
Economics shies away from offering simplistic answers like cookie-cutter Pigovian
tax schemes.

Conclusion
This inquiry has sought to establish that Ecological Economics is based upon
methodological foundations and attendant assumptions that differ from
Environmental Economics. It has been shown by this inquiry that Environmental
Economics has adopted the methodologies and attendant assumptions of
Neoclassical Economics. In essence, Environmental Economics follows
neoclassical reductionist optimization models developed through use of deductive
reasoning that do not encourage consideration of history or social contexts.
Ecological Economics, on the other hand, has moved inquiry far beyond
limitations that could be associated with neoclassical assumptions. Ecological
Economics draws upon methodologies that use inductive reasoning, while also

13

emphasizing the importance of complexity and context. In sum, this inquiry has
argued that, in contrast to Environmental Economics, the field of Ecological
Economics is based upon different methodological foundations and accepts
different attendant assumptions, allowing this field of inquiry to better consider the
complexities of ecological challenges facing our world.
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